FOR many years I have been deeply interested in cases of osteomyelitis, which has originated in suppuration of the frontal sinus, and it is with the clinical experiences of these cases that I shall now deal.
We have to distinguish between the two aspects of the disease. First there is the chronic form, in which the suppuration extends along the diploetic veins and, as a rule, invades the roof of the skull without at first penetrating to the interior. The temperature is not much raised, and the suppuration leads to abscesses which, on being opened, frequently reveal a sequestrum. Months pass, abscess after abscess forms and is opened, and the patient finally succumbs to abscess of the brain.
The more frequent aspect of osteomyelitis is, however, the acute form. Its progress is far more stormy, but its prognosis far more favourable, if the disease is diagnosed in time. I have seen five such cases during the last few years and have saved three. The histories of the cases are so similar that I need only describe one.
In August 1932, after prolonged swimming and sun-bathing, a girl aged 15 developed acute pain in the right frontal sinus, accompanied by exophthalmos ( fig. 1 ). I opened the floor of the frontal sinus by means of a bow-shaped incision extending from the eyebrow over the frontal process of the upper jaw, removed the floor of the frontal sinus and the frontal process of the upper jaw and thus made a large communication between the frontoethmoidal cells and the nasal cavity. I found the frontal sinus full of pus, which I drained away with a rubber tube towards the nose, and I inserted a skin graft from the upper part of the thigh to repair tne defect between the mucous membrane of the frontal cavity and the nose (Seifferts' method). The temperature fell and the pain diminished during the first two days, but the temperature rose again and the pain increased. A particularly painful spot appeared on the frontal eminence far removed from the frontal sinus itself. There was visible swelling too at this point; the following day the swelling had spread, the pain became unbearable and the temperature reached 39 8°C. X-ray examination showed, besides severe clouding of the maxillary and frontal sinuses, mottling of the bone laterally beyond the frontal sinus ( fig. 2 ). I extended the incision to the outer end of the eyebrow, removed the anterior wall of the frontal sinus, and found pus between the mucous membrane and the bone, which itself was soft and contained pus. The zygomatic process of the frontal bone showed an abscess in the diploe which I cleansed thoroughly. The swelling of the frontal eminence remained, however, without explanation. I therefore made a perpendicular incision along the linea temporalis to a point beyond the hair line, and from there extending parallel to the line of the hair, right back to the middle line and down to the bone ( fig. 3 ). I turned this rectangular flap inwards towards the middle line without finding any pus, but dots of pus were found on chiselling away the outer table. This made me decide to remove the greater part of the frontal bone down to the dura mater, with chisel and forceps, until normal bone was reached. During this operation I discovered a diploetic vein which I could follow plainly from the frontal eminence down to the zygomatic process. This vein was filled with a purulent thrombus.
After 
Section of Laryngoloqy
What I had seen led me to ponder over the connexion between diploetic veins and suppuration of the frontal sinus. My studies show that large frontal sinuses for the most part are surrounded by a well-developed diploe especially upwards and laterally. Should the frontal sinus extend far outwards, diploetic spaces are found in the zygomatic process of the frontal bone (figs. 5 and 6). It was already well known that the diploetic veins of Breschet were most irregular in course and situation, and did not respect the lines of the sutures, but not long ago, in 1924, a Polish anatomist, Wischnowski, found that in this region DEC.-LARYN. 2 * 9 195 '111 .0mmmf-r:...R 10 there was a vein so constant that he called it norma temporalis. In two skulls preserved in the Anatomical Museum of the Berlin University I again found these veins well developed and capable of beautiful demonstration.
I then asked one of my assistants to examine by X-rays two hundred skulls in the Anatomical Museum, with the result that we found the vein in question in a great number of the skiagrams. Since then we have had several skiagrams taken in living patients, showing clearly these veins in the frontal bone ( fig. 7 ). Far be" it from me to suggest that this norma temporalis is to be found in every frontal bone, but I think it is important for rhinologists to know that it is often to be found. It gives us a definite indication for the procedure to be followed in osteomyelitis and its complications.
Discussion.-HERBERT TILLEY said that Professor von Eicken's paper recalled to the nmemory of the seniors who were present the late eighties of the last century when active attention was first drawn to the diagnosis and surgical treatment of pyogenic infections of the accessory nasal sinuses.
It soon became evident that radical external operations on the frontal sinuses were liable to the serious and nearly always fatal complication of acute spreading osteomyelitis of the frontal bone. In many instances an element of tragedy attended such cases because, not infrequently, the patients were young and had submitted to operation for the relief of what was little more than an inconvenient chronic nasal discharge.
His own first experience of this type of acute post-operative bone infection was recorded during the Portsmouth meeting of the British Medical Association in 1889 when Luc and Ropke described similar cases in their own practice. Professor von Eicken had mainly confined his remarks to channels by which acute infection spread from the frontal sinus to the surrounding bone of the forehead. He himself had had only one experience of the spontaneous spread of this complication, and the case report was published in the British Medical Journal, 1917 (ii), 7. It will suffice to say that after a stormy (post-operative) passage-which included removal of the left half of the frontal bone and drainage of an acute metastatic abscess in the left breast-the patient had made an excellent recovery.
He had also dealt with one case of spontaneous acute osteomyelitis affecting the squamous portion of the right temporal bone, complicating a mastoid infection. The former was completely removed at the same time as the primary focus was drained. This patient also-a young boy-had made an uneventful recovery.
He had no doubt that the present comparative rarity of osteomyelitis as a complication of operations on the nasal sinuses-especially of the frontal air-cell-was due to an improved technique which provided for free and spontaneous drainage into the nasal cavity, and the removal of that chief source of reinfection, sepsis in the ethmoidal labyrinth. From the diagnostic point of view the first sign which should arouse suspicion of the commencement of the local bone infection was an area of pale and almost painless cedema round the borders of the sinus. If, in the course of a day or two, another cedematous patch should develop at a distance from the first and separated from this by normal skin tissues, it would be a pathognomonic sign of spreading septic osteomyelitis. In such circumstances, the life of the patient could only be saved by free exposure of the infected area and its complete removal, together with an ample margin of the healthy bone surrounding it.
ALEX. R. TWEEDIE said that the illustrations also demonstrated why osteomyelitis of the skull following infection of the mastoid bone was so much more rare than after similar infection of the frontal sinus, since, as shown, the venous flow from the mastoid had a negligible communication with the diploic veins of the skull and was chiefly served by the lateral sinus, which, of course, was prone to a similar infection. Professor VON EICKEN (in reply) said he agreed with Mr. Tilley that the cases of osteomyelitis following frontal sinus operations were different from the acute cases spoken of in his paper. In such cases, with elevation of temperature and exquisite pain, X-rays, as a rule, were valuable. He did not know whether that would apply equally to the cases mentioned by Mr. Tilley. In these cases large quantities of frontal bone must be taken away. In one case that he operated upon a long time ago he took away the whole frontal bone on the right side, and a great deal of the bone on the other side. The temperature before the operation was 1030 F., but it fell immediately after the operation, and the patient recovered. The great bone defect was restored, by the dura mater and the soft parts of the skull.
